To understand globular clusters (GCs) we need to comprehend how their formation process was able to produce their abundance distribution of light elements. In particular, we seek to figure out which stars imprinted the peculiar chemical signature of GCs. One of the best ways is to study the light-element anti-correlations in a large sample of GCs that are analysed homogeneously. As part of our spectroscopic survey of GCs with FLAMES, we present here the results of our study of about 30 red giant member stars in the low-mass, low-metallicity Milky Way cluster NGC 6535. We measured the metallicity (finding [Fe/H]=−1.95, rms=0.04 dex in our homogeneous scale) and other elements of the cluster and, in particular, we concentrate here on O and Na abundances. These elements define the normal Na-O anti-correlation of classical GCs, making NGC 6535 perhaps the lowest mass cluster with a confirmed presence of multiple populations. We updated the census of Galactic and extragalactic GCs for which a statement on the presence or absence of multiple populations can be made on the basis of high-resolution spectroscopy preferentially, or photometry and low-resolution spectroscopy otherwise; we also discuss the importance of mass and age of the clusters as factors for multiple populations.
Introduction
Once considered as a good example of simple stellar populations (SSP), Galactic globular clusters (GCs) are currently thought to have formed in a complex chain of events, which left a fossil record in their chemical composition, in particular in their light elements He, C, N, O, Mg, Al, and Na (see e.g. the review by Gratton et al. 2012) . Spectroscopically, almost all Milky Way (MW) GCs studied host multiple stellar populations that can be traced by the anti-correlated variations of light elements C and N (e.g. Kayser et al. 2008; Smolinsky et al. 2011) , O and Na, and Mg and Al (see e.g. Carretta et al. 2009a,b; Bragaglia et al. 2015; Carretta et al. 2017 and references therein for our FLAMES survey of more than 25 MW GCs). Photometrically, light element variations manifest in colour-magnitude diagrams (CMD) as sequence broadening and splitting (e.g. Carretta et al. 2011b; Milone et al. 2012a; Monelli et al. 2013; Lee 2015; Piotto et al. 2015 , and references therein) which are particularly evident when appropriate combinations of UV filters (tracing CN, OH, NH bands) are used.
In normal, massive GCs at least two populations coexist. One has a composition that is indistinguishable from field stars of Send offprint requests to: A. Bragaglia, angela.bragaglia@oabo.inaf.it ⋆ Based on observations collected at ESO telescopes under programme 093.B-0583 ⋆⋆ Table 2 is only available in electronic form at the CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/???/??? similar metallicity and is believed to be the long-lived remnant of the first generation (FG) formed in the cluster. The other, with a modified composition, is the second generation (SG), polluted by the most massive stars of the FG with ejecta from H burning at high temperature (Denisenkov & Denisenkova 1989; Langer et al. 1993) . Unfortunately, the question of which FG stars produced the gas of modified composition is still unsettled (see e.g. Ventura et al. (2001) ; Decressin et al. (2007) ; De Mink et al. (2009) ; Maccarone & Zureck (2012) ; Denissenkov & Hartwick (2014) , and ). Hence we still do not fully understand how GCs, and their multiple populations, (MPs) formed. To attack the problem, we need to combine spectroscopic, photometric, and astrometric observations (yielding abundances, kinematics, and their spatial distribution in GCs) with theoretical modelling (stellar evolution, formation, and chemo-dynamical evolution of clusters).
On the observational front, it is crucial to study clusters covering the widest range of properties, that is mass, metallicity, age, structural parameters, and environment. While almost all MW GCs studied thus far show MPs, there are a few exceptions, such as Ruprecht 106 ), Palomar 12 (Cohen 2004) , and Terzan 7 . Interestingly, the last two are also associated with the disrupting Sagittarius dwarf galaxy (Sgr dSph), the closest extragalactic environment. As of today, MPs have been detected in several extragalactic GCs. High-resolution spectroscopy has been used for old, massive clusters of the Magellanic Clouds (MCs); see Johnson et al. Testa et al. 2001 ) is shown; our targets are indicated by larger symbols with colours as above.
(2006); Mucciarelli et al. (2009) for the Large Magellanic Cloud (LMC), and Dalessandro et al. (2016) for the Small Magellanic Cloud (SMC), or the Fornax dwarf spheroidal (Fnx dSph; Letarte et al. 2006) . Low-resolution spectroscopy and photometry have been employed to study younger clusters in the MCs or the Fnx dSph; see e.g. Hollyhead et al. (2017) ; Niederhofer et al. (2017b) ; Larsen et al. (2014) discussed in Sect. 7. While these clusters can be used to explore a possible dependence on age and environment of the MPs, these clusters are comparable in mass to the bulk of the MW GCs and do not allow us to evaluate the impact of the environment on the low-mass end of the GC mass distribution.
We found that, apparently, there is an observed minimum cluster mass for appearance of the Na-O anti-correlation, i.e. of SG (see Carretta et al. 2010a , Fig. 1 in Bragaglia et al. 2012, and Sect. 7 for further discussion). This is an important constraint for GC formation mechanisms because it indicates the mass at which we expect that a GC is able to retain part of the ejecta of the FG. It is important to understand if this limit is real or due to the small statistics, since only a handful of low-mass clusters have been studied and only a few stars in each were spectroscopically observed. The problem of statistics can be bypassed using low-resolution spectroscopy and photometry, which can reach fainter magnitudes and larger samples than high-resolution spectroscopy; however, this means that only C and N-plus O with Hubble Space Telescope (HST) far-UV filters, and possibly He-can be studied. To increase the sample studied with high-resolution spectroscopy, we obtained data for a few old and massive open clusters (OCs; i.e. Berkeley 39, NGC 6791: Bragaglia et al. 2012 Bragaglia et al. , 2014 and low-mass GCs, which are also connected with the Sgr dSph (Terzan 8, NGC 6139, and NGC 5634; Carretta et al. 2014a; Bragaglia et al. 2015; Carretta et al. 2017) .
We concentrate here on the low-mass GC NGC 6535, which has M V = −4.75 (Harris 1996, and 2010 web update) . This would be the lowest present-day mass GC in which an Na-O anticorrelation is found, since the present record holder, Palomar 5, has M V = −5.17, after shedding a good fraction of its mass, as witnessed by its tidal tails (e.g. Odenkirchen et al. 2001) . In Section 2 we present literature information on the cluster, in Section 3 we describe the photometric data, spectroscopic observations, and derivation of atmospheric parameters. The abundance analysis is presented in Section 4 and a discussion on the light-element abundances is given in Section 5. Kinematics is discussed in Section 6 and the age and mass limits for the appearance of multiple populations in Section 7. A summary and conclusion are given in Section 8.
NGC 6535 in literature
NGC 6535 is a low-concentration, low-mass GC; its absolute visual magnitude, a proxy for present-day mass, is M V = −4.75, the King-model concentration is c = 1.33, and the core radius and half-mass radius are r c = 0.36 Harris 1996 Harris , 2010 . NGC 6535 is located towards the centre of the MW, at l = 27.18
• , and suffers from severe field contamination (see Fig. 1 ). Notwithstanding its present small Galactocentric distance, the cluster is metal-poor (R GC = 3.9 kpc, [Fe/H]=-1.79; from Harris 1996) and is considered a halo GC. While there are several photometric papers in the literature, it has never been studied with high-resolution spectroscopy before.
After the first colour-magnitude diagram (CMD) obtained by Liller (1980) , the cluster was studied by Anthony-Twarog & Twarog (1985) and Sarajedini (1994) . Rosenberg et al. (1999 Rosenberg et al. ( , 2000 used the V, V − I ground-based CCD data of this and more than 30 other GCs to determine its age and found it coeval with the bulk of GCs. Marín-Franch et al. (2009) , using data obtained within the Hubble Space Telescope ACS Treasury Program on GCs (Sarajedini et al. 2007) , placed NGC 6535 among the young clusters. An old absolute age was instead derived by VandenBerg et al. (2013) once again using the ACS data and theoretical isochrones; these authors found a value of 12.75 Gyr, which, combined with its low metallicity, placed NGC 6535 among the halo, accreted clusters in the age-metallicity plot.
Article number, page 2 of 16 A. Bragaglia et al.: Abundance analysis in NGC 6535 Testa et al. (2001) presented the photometric data we used in our selection of targets. They observed NGC 6535 with HST (Cycle 6, proposal 6625), using the Wide-Field Planetary Camera 2 (WFPC2), F555W, and F814W filters. These authors centred the cluster on the PC chip. Since the small field of view of the WPFC2 did not cover the entire cluster, they supplemented it with ground-based data (0.9m Dutch telescope, La Silla, Chile, program 59.E-0532) obtaining five 3.7 ′ × 3.7 ′ fields in the V and I filters.
Using ACS Treasury Program data for GCs, Milone et al. (2014) studied the HBs and their relations with cluster parameters; referring to their Fig. 7 , we would expect an interquartile range (IQR) [O/Na] that is larger than about 0.5 dex(see Sect. 5). NGC 6535 is also included in the HST UV Legacy survey (Piotto et al. 2015) ; referring to their Fig. 16 , the cluster displays a normally split RGB (i.e. presence of MPs) and a general paucity of stars. This is confirmed by Milone et al. (2017) who found a fraction of first-generation stars of 54 ± 8% using a total sample of 62 RGB stars. Leon et al. (2000) included NGC 6535 among the 20 Galactic GCs they investigated to find tidal tails; as for most of their sample, the cluster shows evidence of interactions and shocks with the Galactic plane/bulge in the form of tidal extensions aligned with the tidal field gradient. Halford & Zaritsky (2015) used the HST data described above and measured an unusually flat (i.e. bottom-light) present-day stellar mass function, which is at odds with the exceptionally high mass-to-light ratio based on dynamical mass calculations. This could be due to very strong external influence leading to mass stripping or to large amounts of dark remnants; however, they were unable to clearly pinpoint the cause. Finally, Askar et al. (2017) proposed that NGC 6535 has the kinematic and photometric characteristic of what they call a 'dark cluster', i.e. a cluster in which the majority of the mass is presently locked in an intermediate black hole.
The spectroscopic material is much less abundant. Zinn & West (1984) used a low-resolution, integrated spectrum to measure a radial velocity (RV) of −126 ± 14 km s A very different value is reported by Pryor & Meylan (1993) , who give an average RV of −215.27 ± 0.54 km s −1 , based on unpublished MMT and CTIO echelle spectra. Rutledge et al. (1997a,b) observed the near-IR calcium triplet region in giant stars in 52 GCs (seven stars in NGC 6535); they found RV=−204.8 ± 14.0 km s 
Observations and analysis
To select our targets for FLAMES we used the photometry by Testa et al. (2001) , downloading the catalogue from ViZier. The V, V − I CMD is shown in Fig. 1 , lower panel. As expected from its Galactic position, the field stars contamination is conspicuous, but the cluster RGB and HB are visible, especially when restricting to the very central region covered by HST.
We converted the positions, given as offsets with respect to the cluster centre, to RA and Dec using stars in the HST Guide Star Catalogue-II for the astrometric conversion.
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We then selected stars on and near the RGB and allocated targets with the ESO positioner FPOSS. The observed targets are indicated in Fig. 1 , upper panel. Given the small field of view available and the positioner restrictions we were able to observe only 45 stars (and about 30 sky positions).
FLAMES spectra
NGC 6535 was observed with the multi-object spectrograph FLAMES@VLT (Pasquini et al. 2002) . The observations were performed in service mode; a log is presented in Table 1 . We used the GIRAFFE high-resolution set-ups HR11 and HR13 (R=24200 and 22500, respectively), which contain two Na doublets and the [O i] line at 6300 Å, plus several Mg lines. The GIRAFFE observations of 38 stars were coupled with the spectra of 7 stars obtained with the high-resolution (R=47000) UVES A&A proofs: manuscript no. 31526 580nm set-up (λλ ≃ 4800 − 6800 Å). Information on the 45 stars (ID, coordinates, V, V − I, K, RV) is given in Table 2 . The spectra were reduced using the ESO pipelines for UVES-FIBRE and GIRAFFE data; they take care of bias and flat-field correction, order tracing, extraction, fibre transmission, scattered light, and wavelength calibration. We then used IRAF 2 routines on the 1-D, wavelength-calibrated individual spectra to 2 IRAF is distributed by the National Optical Astronomical Observatory, which are operated by the Association of Universities for Research in Astronomy, under contract with the National Science Foundation. subtract the (average) sky, correct for barycentric motion, combine all the exposures for each star, and shift to zero RV. The region near the [O i] line was corrected for telluric lines contamination before combining the exposures.
The RV was measured via DOOp (Cantat-Gaudin et al. 2014a) , an automated wrapper for DAOSPEC (Stetson & Pancino 2008 ) on the stacked spectra; the average heliocentric value for each star is given in Table 2 , together with the rms. We show in Fig. 2 (with σ = 2.22), which is in very good agreement with the value −215.1 ± 0.5 reported by Harris (1996) .
Atmospheric parameters
Only 30 stars (the 29 members plus one of more uncertain status) were retained for further analysis. We retrieved their 2MASS magnitudes (Skrutskie et al. 2006) , which were used to determine the temperature, K mag, 2MASS identification, and quality flag are given in Table 2 .
Following our well-tested procedure (for a lengthy description, see e.g. Carretta et al. 2009a,b) , effective temperatures T eff for our targets were derived with an average relation between apparent K magnitudes and first-pass temperatures from V − K colours and the calibrations of Alonso et al. (1999 Alonso et al. ( , 2001 ). This method permits us to decrease the star-to-star errors in abundances due to uncertainties in temperatures, since magnitudes are less affected by uncertainties than colours. The adopted reddening E(B − V) = 0.34 and distance modulus (m − M) V = 15.22 are from the Harris (1996) catalogue; the input metallicity [Fe/H]=−1.79 is from Carretta et al. (2009c) and (Harris 1996, web update) . Gravities were obtained from apparent magnitudes and distance modulus, assuming the bolometric corrections from Alonso et al. (1999) . We adopted a mass of 0.85 M ⊙ for all stars and M bol,⊙ = 4.75 as the bolometric magnitude for the Sun, as in our previous studies.
We measured the equivalent widths (EW) of iron and other elements via the code ROSA (Gratton 1988) , adopting a relationship between EW and FWHM (for details, see Bragaglia et al. 2001) . We eliminated trends in the relation between abundances from Fe i lines and expected line strength (Magain 1984) to obtain values of the microturbulent velocity v t . Finally, using the above values we interpolated within the Kurucz (1993) grid of model atmospheres (with the option for overshooting on) to derive the final abundances, adopting for each star the model with the appropriate atmospheric parameters and whose abundances matched those derived from Fe i lines. The adopted atmospheric parameters ( T eff , log g, [Fe/H], and v t ) are presented in Table 3 .
Abundances
In addition to iron, we present here results for the light elements O, Na, and Mg for the entire sample of stars. The abundance ratios for these elements are given in Table 4 , together with number of lines used and rms scatter.
For the seven stars observed with UVES, we also provide abundances for Si, Ca, Ti i,ii, Sc ii, Cr i,ii, Mn, and Ni; these abundances are presented in Table 5 . Since the cluster presents some peculiarities, it is important to see whether these also extend to the whole pattern of abundances. Some of the peculiarities of the cluster include that it is metal poor but located in the inner Galaxy, it is perhaps the lowest mass GC to show MPs, and the Na-O anti-correlation seems more extended than expected from its present-day mass; see next Section. The cluster mean elemental ratios are plotted in Fig. 3 in comparison to field stars and other GCs of our FLAMES survey of similar metallicity. We do not see any anomalous behaviour; NGC 6535 seems to be a normal (inner) halo GC; see also below. Hence, in the present paper we dwell only on the light element abundances and we defer any further discussion on heavier species and all neutron-capture elements to future papers.
The abundances were derived using EWs. The atomic data for the lines and solar reference values come from Gratton et al. (2003) . The Na abundances were corrected for departure from local thermodynamical equilibrium according to Gratton et al. (1999) , as in all the other papers of our FLAMES survey.
To estimate the error budget we closely followed the procedure described in Carretta et al. (2009a,b) . Table 6 (for UVES spectra) and Table 7 (for GIRAFFE spectra) provide the sensitivities of abundance ratios to errors in atmospheric parameters and EWs and the internal and systematic errors. For systematic errors we mean the errors that are different for the various GCs considered in our series and that produce scatter in relations involving different GCs; however, they do not affect the star-to-star scatter in any given GC. The sensitivities were obtained by repeating the abundance analysis for all stars, while changing one atmospheric parameter at the time, then taking the average; this was carried out separately for UVES and GIRAFFE spectra. The amount of change in the input parameters used in the sensitivity computations is given in the Table header. The derived Fe abundances do not show any trend with temperature and gravity and the neutral and ionized species give essentially the same value, as do results based on GI-RAFFE or UVES spectra (see Table 8 ). This the first high-resolution spectroscopic study of this cluster, and hence no real comparison with previous determinations is possible. However, the metallicity we find is in reasonable agreement with that based on CaT (−1.5 or −1.8 Rutledge et al. 1997b ). The metallicity is also consistent with the value in Harris (1996, i.e. -1.79), which comes from Carretta et al. (2009c) . In that paper we built a metallicity scale based on GCs observed at high resolution (NGC 6535 was not among these GCs) and recalibrated other scales.
Several studies have shown that the age-metallicity relation of MW GCs is bifurcated with one sequence of old, essentially coeval GCs at all metallicities and a second sequence of metalricher GCs; see e.g. VandenBerg et al. (2013) ; Leaman et al. (2013) and references therein. These sequences are populated by clusters associated with the halo and the disk, respectively (see Fig. 2 in Leaman et al. 2013 , in which Rup 106, Ter 7, Pal 12, and NGC 6791 are highlighted, which are discussed in Sect. 7). The old age and the confirmed low metallicity, place NGC 6535 in the sequence of halo, accreted GCs; see e.g. VandenBerg et al. (2013) ; Leaman et al. (2013) .
Na-O anti-correlation
Unfortunately, we could only obtain upper limits in O abundance for many stars, but this did not compromise the main goal of our work, i.e. detecting (or not) MPs in this low-mass cluster. Indeed, NGC 6533 turned out to be a normal MW GC, showing the usual anti-correlation between O and Na; see Fig. 4 . This would not have been evident using only the seven stars observed with UVES. We need to be cautious in relying on small number statistics to exclude the presence of MPs (e.g. Terzan 7, Pal 12).
The extension of the Na-O anti-correlation in NGC 6535 can be measured with the interquartile ratio of [O/Na] (see Carretta 2006) ; from the 26 stars with both Na and O abundances, we find IQR[O/Na]=0.44. This value is close to the expectation based on HST photometry of its horizontal branch (Milone et al. 2014, see Sect. 2), but looks large for the present cluster mass, according Article number, page 5 of 16 to the relation between IQR[O/Na] and absolute V magnitude M V we found (see Fig. 5, upper panel) . However, this is true also in other cases in which a strong mass loss is suspected, such as NGC 288, M71, and NGC 6218. In we suggested that cluster concentration (c) also plays a role and may explain part of the scatter in the IQR-M V relation. If we plot the residuals around this relation against c, we see a neat anti-correlation (Fig. 5, lower panel) . The outliers are three postcore collapse GCs, for which the concentration parameter is arbitrarily set at 2.5 since they do not fit a King luminosity profile, and NGC 6535, which again indicates some peculiarity for this cluster.
Using the separation defined in Carretta et al. (2009a) of FG and SG stars in the P, I, and E populations (i.e. primordial, intermediate, and extreme, respectively), we see that NGC 6535 does not harbour any E star but has a large number of I stars. The lack of E stars is consistent with the low mass of the cluster and also suggests that its initial mass should not have been too large. The fraction of P (FG) and I (SG) stars turns out 31 ± 10% and 69 ± 16%, respectively, which is in line with the other GCs of our survey ).
From our extensive FLAMES survey, we derived an almost constant (e.g. Carretta et al. 2009a Carretta et al. , 2010a , and following works) fraction of FG to SG stars with FG stars constituting about onethird of the present-day cluster population, according to Na and O abundances (confirmed also by Bastian & Lardo 2015) . This is valid at least for the more massive GCs (Terzan 8 is an exception, see Carretta et al. 2014a) , even with some variation, from about 25% to 50%. Also, a different fraction could be obtained with a separation based on photometry; see the case of NGC 288 discussed in Carretta et al. (2011b ) or M 13 (Massari et al. 2016 . Milone et al. (2017) used the HST UV Legacy survey to characterize MPs using what they called a "chromosome map". They were able to measure the fraction of FG stars (indicated as 1G) and found it variable from cluster to cluster, from ∼ 8% to ∼ 67%. However, their median value is 36% (rms=0.09) and if we compare their values and what we obtain from our Na-O sample for the GCs in common, 1G and P fractions generally follow a one-to-one relation (Carretta et al., in preparation) .
Article number, page 6 of 16 A. Bragaglia et al.: Abundance analysis in NGC 6535 For NGC 6535, their 54 ± 8 is only marginally inconsistent with our 31 ± 10% value for 1G/P stars. According to Milone et al. (2017) there is a correlation of the MP phenomenon with cluster mass with higher mass GCs showing a lower frequency of 1G stars. While this closely matches what we found for the extension of the Na-O anti-correlation, larger in more massive GCs , see also Fig. 5 ), we do not find a relation between the fraction of FG stars and cluster mass (or age), when the separation in populations is based on Na and O.
Also because photometry and high-resolution spectroscopy do not seem to tell exactly the same story, it is interesting to compare their results for NGC 6535. We downloaded the HST UV Legacy early-release data from the Mikulski Archive for Space Telescopes (MAST) and cross-matched the catalogue with our stars, finding only 15 objects in common. Figure 6 shows a diagram plotting the pseudo-colour C F275W,F336W,F438W = F275W − 2 × F336W + F438W against F336W magnitude with our stars indicated by large open circles. We did not apply any quality selection to the photometry or try differential reddening correction, and therefore the RGB separation in two branches is less evident than in Piotto et al. (2015) . We may see that P and I separate along different sequences, although not perfectly. To better appreciate this, we used a line to straighten the RGB and compute the difference in pseudo-colour, i.e. ∆ (C F275W,F336W,F438W ). The left-hand panel of Fig. 7 shows the result; all P stars (with one exception) are confined to the right side and I stars tend to occupy the left side of the RGB, but are more spread out. If we consider Article number, page 7 of 16 Na abundance (right-hand panel of Fig. 7) , we see that five of the P stars share the same value (mean [Na/Fe]=−0.02, rms=0.11). The exception is exactly at the border of our P, I separation and may also be a misclassification. Instead, at about the same sodium, I stars may have a wide range of ∆(C F275W,F336W,F438W ) (that is, a range in C, N abundance), another manifestation that Na and N are correlated, but do not tell exactly the same story, as previously stated, e.g. by Smith et al. (2013); Smith (2015) .
Article number, page 8 of 16
A. Bragaglia et al.: Abundance analysis in NGC 6535 
Internal kinematics
In spite of the relatively small number of cluster members the present dataset represents the most extensive set of radial velocities for NGC 6535 and is very useful to study the internal kinematics of this cluster. As a first step, we test the presence of systemic rotation. For this purpose, in Fig. 8 , compatible with no significant rotation. We then used our radial velocity dataset to estimate the dynamical mass of the system. For this purpose we fitted the distribution of radial velocities with both a single mass King (1966) model and a multi-mass King-Michie models (Gunn & Griffin 1979) . In particular, for each model we tuned the model mass to maximize the log-likelihood
where N(=29) is the number of available radial velocities, v i and ǫ i are the radial velocity of the i-th star and its associated uncertainty, and σ i is the line-of-sight velocity dispersion predicted by the model at the distance from the cluster centre of the i-th star. The best-fit single mass model provides a total
Article number, page 9 of 16 mass of 2.12 × 10 4 M ⊙ . For the multi-mass model we chose a present-day mass function of single stars with a positive slope of α = +1 (for reference, a Salpeter mass function has α = −2.35). Such a peculiar mass function is indeed necessary to reproduce the paucity of low-mass stars observed in the HST CMD presented by Halford & Zaritsky (2015) . We adopted the prescriptions for dark remnants and binaries of Sollima et al. (2012) assuming a binary fraction of 4% and a flat distribution of mass ratios. The derived mass turned out to be 2.21×10 4 M ⊙ with a typical uncertainty of ∼ 7.8 × 10 3 M ⊙ . This value is larger than found by McLaughlin & van der Marel (2005) , who have Log(mass)=3.53; the difference comes from the different methods used (kinematics versus photometric profiles). In any case, even our value places NGC 6535 among the presently less massive MW GCs.
By assuming the absolute magnitude M V = −4.75 listed for this cluster in the Harris catalogue (Harris 1996 (Harris , 2010 , the corresponding M/L V ratio are 3.12 and 3.25 for the single mass and multi-mass models, respectively, while larger M/L ratios (3.78 and 3.95) are instead obtained if the integrated magnitude M V = −4.54 by McLaughlin & van der Marel (2005) is adopted. Such a large M/L ratio is consistent with what was already measured in other low-mass clusters of our survey (e.g. Carretta et al. 2014a ). This evidence can be interpreted as an effect of the strong interaction of this cluster with the Galactic tidal field affecting the M/L in a twofold way: i) the tidal heating in- Fig. 6 . Plot of the HST UV Legacy Survey data for NGC 6535, using the pseudo-colour C F275W,F336W,F438W against the F336W mag. First (P) and second generation (I) stars in common with our spectroscopic sample are indicated by large blue and red circles, respectively. They tend to segregate in colour along two sequences. flates the cluster velocity dispersion spuriously increasing the derived dynamical mass, and ii) the efficient loss of stars leads to an increased relative fraction of remnants contributing to the mass without emitting any light. Dedicated N-body simulations are needed to understand the relative impact of the two abovementioned effects.
Age and mass limits for multiple populations
As already put forward in the Introduction, there seems to be an observational lower limit to the mass of a cluster to display the Na-O anti-correlation ). We used the absolute magnitude in the V band, M V , as a proxy for mass, since it is available for all MW GCs (see the catalogue by Harris 1996) while the mass is not. However, the majority of clusters for which information on the presence (or, very rarely, absence) of anti-correlations between light elements is available have high mass. We then decided to observe systematically lower mass GCs along with old and massive OCs to obtain and analyse homogeneously samples of stars as large as those for the other clusters of our survey. We obtained data on a few objects (see Introduction), but also other groups were active on the same line and therefore the situation improved in recent years.
We revise here the census of clusters for which indication on MPs has been obtained. Starting from the clusters in Carretta et al. (2010a) (see their Fig. 3 ) and the updated table in Krause et al. (2016) , we scanned the literature up to June 2017 for new results on the anti-correlation of light elements in GCs based on high-resolution spectroscopy (i.e. involving Na, O or Mg, Al). At variance with Carretta et al. (2010a) , we also considered evidence of MPs based on photometry or low-resolution spectroscopy (i.e. involving C, N), whenever no high-resolution spectroscopy was available for the particular cluster. For the OCs, we only considered a subsample: the two old, massive OCs Berkeley 39 and NGC 6791 3 observed and analyzed homogeneously by us , five OCs in the Gaia-ESO Survey (Gilmore et al. 2012) , one in APOGEE (Majewski et al. 2016) , and four more from different groups. While not exhaustive, the OC list comprises only clusters in which large samples of stars were analysed; for more data on OCs and MPs, see MacLean et al. (2015) ; Krause et al. (2016) .
The result of this process is presented in Table 9 and Fig. 9 for the MW clusters. The table lists all the MW GCs (plus several OCs) for which a statement on MPs can be made. The Table also presents the clusters' metallicity and M V (both from Harris 1996), relative age (collected from Carretta et al. 2010a , or individual papers), mass (from McLaughlin & van der Marel 2005 , whenever present), a reference to the first paper(s) discussing MPs or to our homogeneous survey, if available, and a flag indicating whether MPs are actually present. We gathered information on 90 GCs out of 157 in Harris (1996) , i.e. about 57% of the known MW GCs. Of these clusters, 77 show definitely the presence of MPs, 63 on the basis of Na,O and/or Mg,Al anticorrelations, and 14 on the basis of C,N variations. For eight more clusters the answer is uncertain, but generally the positive option is favoured. Finally, only a handful of cases seem to host SSPs (but note Pal 12, for which two answers are provided by different methods); all of these have a low M V , except Ruprecht 106. On the contrary, all the OCs are SSPs. Figure 9 shows graphically the same information, using M V and relative age (in a scale where 1=13.5 Gyr). The plot confirms that NGC 6535 is the smallest GC showing MPs and that the bulk of old, high-mass GCs hosts MPs. Figure 10 is similar, but shows the mass, taken from McLaughlin & van der Marel (2005) , for homogeneity sake; in fact, there are the two different values for NGC 6535. Even if the information is available for fewer GCs, the picture is the same: cluster mass is surely one of the main drivers for the presence/absence of MPs.
However, a second factor seems important, the cluster age: with the exception of E3, all other SSP clusters are young. To constrain models for cluster formation and test pollution of the SG by pristine stars, it is fundamental to study the presence of MPs as a function of both mass and age. Of course, we must take into account that age and mass seem to be related, at least in the MW, since massive clusters tend to be old (see Figs. 9 and 10) . This means that we need to resort to extragalactic clusters, where we find young(er) and massive clusters, at variance with the MW. By limiting the study to clusters in which individual stars can be resolved and observed, some clusters in nearby dwarfs have been studied. We represent the collected information on the extragalactic clusters in Table 10 , where we took metallicity from the individual papers, mass, and age from Mackey & Gilmore (2003a,b,c) . Figure 11 plots age versus mass for these LMC, SMC, and Fnx dSph clusters. Letarte et al. (2006) obtained high-resolution spectra of three stars in each of three metal-poor GCs in Fnx dSph, finding MPs. Larsen et al. (2014) confirmed the finding by means of HST near-UV and optical photometry, thereby adding a fourth cluster. Mucciarelli et al. (2009) found MPs in three old GCs in the LMC on the basis of their Na, O distribution. In all these cases the SG does not seem to be as predominant as in the MW GCs of similar mass and age. When however younger ages are considered, Mucciarelli et al. (2008 Mucciarelli et al. ( , 2011 Mucciarelli et al. ( , 2014 did not find MPs in intermediate-age LMC clusters, seemingly reproducing what we see in the MW (but see below). Dalessandro et al. (2016) discovered the presence of MPs in NGC 121, the only SMC cluster as old as the classical MW GCs, using mostly near-UV HST photometry. This was the first SMC cluster to display the presence of MPs; the discovery was confirmed by Niederhofer et al. 2017a using a similar HST filter set. Interestingly, Dalessandro et al. (2016) found a dominant FG (about 65%), which could be due either to a smaller formation of SG stars or to a smaller loss of FG stars than in MW GCs of similar mass and metallicity. These authors also acquired highresolution spectra of five giants, but they seem to belong only to FG, according to their Na, O and Al, Mg abundances. This may be due to small number statistics, especially in the presence of a dominant FG, or to the decoupling of "C,N" and "Na,O" effects. The latter effect was touched upon in and we plan to discuss the issue in a forthcoming paper.
Other MC clusters have indeed been found to host MPs on the basis of their (UV-visual) CMDs and/or CN, CH band strengths; both methods rely ultimately on the increased N and decreased C abundance in SG stars. Apart from the increasing number of studied clusters, the interesting part is that Article number, page 11 of 16 A&A proofs: manuscript no. 31526 MPs are found in younger and younger clusters. For instance, Hollyhead et al. (2017) detected MPs in the SMC cluster Lindsay 1 (age about 8 Gyr) using low-resolution spectra and CN, CH bands; Niederhofer et al. (2017b) , using photometry, confirmed the result and added two more not-so-old SMC clusters, NGC 339 and NGC 416 (ages between 6 and 7.5 Gyr). These authors also measured the fraction of SG in the three clusters, which always resulted to be lower than the average MW value, at least to the values based on the Na, O anti-correlation (36%, 25%, and 45% in Lindsay 1, NGC 339, and NGC 416, respectively). These clusters are massive, about 10 5 M ⊙ , and are filling the gap between the classical old MW clusters and the intermediate-age and young SMC, LMC clusters, where no indication of MPs has been found; see Mucciarelli et al. (2009 Mucciarelli et al. ( , 2011 Mucciarelli et al. ( , 2014 , Martocchia et al. (2017a) , and Table 10 . However, the situation evolved recently, with the discovery of split sequences in the LMC cluster NGC 1978 (Lardo, priv. comm.; Martocchia et al. 2017b) , which is only 2 Gyr old (translating to a redshift z ∼ 0.15). This cluster had been considered a SSP by Mucciarelli et al. (2008) , looking at Na and O.
The presence of MPs also at young ages (i.e. in clusters formed at redshifts well past the epoch of GC formation) seems at odds with what we find in the MW (see Table 9 and Figs. 9,10) and needs to be explained. More observations of the same clusters using both photometry/CN bands and high-resolution spectroscopy are also required to clarify if they are really tracing the same phenomenon.
Summary and conclusions
As part of our large, homogeneous survey of MW GCs with FLAMES, we observed NGC 6535, which is possibly the lowest mass cluster in which MPs are present (see Fig. 9 ). We collected our data just before the first CMDs of the HST UV Legacy Survey were made public and we may confirm spectroscopically that stars belonging to different stellar populations co-exist in this cluster.
We measured abundances of Fe and other species, but concentrated here only on the light elements. The extension of the Na-O anti-correlation has been measured, with IQR[O/Na]=0.44, in line with the idea that the cluster has suffered a strong mass loss. Using the Na, O distribution, we found that FG and SG are about 30% and 70%, respectively, while the separation based on UV-optical filters is close to 50-50% ). This difference is not un- usual when comparing fractions based essentially on O and Na or C and N, respectively. Using the RVs and King models, we estimated the cluster mass; even if our result is larger than in McLaughlin & van der Marel (2005) , we confirm that NGC 6535 has a low present-day mass.
To put NGC 6535 in context, we collected all available literature information on the presence (or absence) of MPs in clusters. Using either M V or mass, we confirm that this cluster lies near the lower envelope of MW GCs hosting MPs (see Figs. 9, 10) . In addition to mass, age also seems to play a role in deciding upon the appearance of MPs and this puts important constraints to models of cluster formation. While all young MW clusters (open clusters) studied so far seem to be SSPs, some younger extragalactic clusters have been found to host MPs. To really advance in our comprehension of the MP phenomenon, further observations are required and a strong synergy between theory/models and photometry, low-resolution, and high-resolution spectroscopy is to be encouraged.
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